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Abstract 



An electronic component having a multi-layered printed circuit board made of an organic material, a 
plurality of electronic components mounted in a face-down position on the multi-layered printed circuit 
board, a metal cover for covering the plurality of electronic components remaining a space or a cavity 
between the top surface of the printed circuit board and the inner surface of the metal cover having a 
flange surrounding the outskirts of the metal cover to be adhered the top surface of the multi-layered 
printed circuit board, and a heat conductive member packed between the bottom surface of the 
electronic components, wherein the multi-layered printed circuit board has at least one through-hole 
vertically penetrating the multi-layered printed circuit board at a location corresponding to the flange and 
is lined by a metal film, and the multi-layered printed circuit board has a heat conductive layer arranged 
along the rear surface of the multi-layered printed circuit board, the heat conductive layer being 
connected a metal lining of the through-hole 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a plurality of electronic components each of which has a multi-layered 
printed circuit board made of a synthetic resin and on which electronic components are mounted in a 
face-down position. More specifically, this invention relates to an improvement applicable to a structure 
of electronic components, the structure being appropriate to be employed for a duplexer further 
employing surface acoustic wave filters. 

BACKGROUND OF THE INVENTION AND PRIOR ART STATEMENT 

[0002] It is well known that employment of a duplexer employing surface acoustic wave filters is 
effective to make a mobile data communication means more compact and more efficient. 
[0003] Two independent prior arts including JPA 5-160664 and JPA 5-167389 are available. 
[0004] The former one, JPA 5-160664, discloses a structure with which a surface acoustic wave filter is 
mounted on a substrate, albeit the surface acoustic wave filter is not employed to compose a duplexer 
in this case. In the structure, metal bumps produced on a surface acoustic wave filter are employed to 
connect the surface acoustic wave filter and each electrode of the wirings produced on a package, as 
shown in FIG. 5 of JPA 5-160664. This structure has an advantage in which the amount of impedance 
is less in comparison with the structure in which bonding wires are employed, and therefore it has an 
advantage in the characteristics in the technical field of the high frequency electric wave transmission 
and the other advantage effective for the purpose to make the external dimension thereof compact, as 
well. 

[0005] The latter one, JPA 5-167389, discloses a duplexer having two independent surface acoustic 
wave filters each of which has a pass-band different from each other and of which the rear sides are 
mounted on a package, as shown in FIG. 5 of JPA 5-167389. Bonding wires are employed to bond the 
terminals of the surface acoustic wave filter and the terminals of the package, which is a ceramic 
package in this example. The two surface acoustic wave filters are connected in parallel to each other, 
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and they are connected with a common external signal terminal TO of the package (Hereinafter referred 
to as a common electrode.). This common electrode is connected with a first surface acoustic wave 
filter via a first wiring branched from the common electrode, and incidentally the common electrode is 
connected with a second surface acoustic wave filter via a second wiring branched from the common 
e ectrode and via an impedance matching circuit (M) connected with the second wiring, as shown in 

. ° f ^ PA 5 " 167 389. The impedance matching circuit is a circuit having a function to prevent a 
signal to be sent toward the common terminal from the first surface acoustic wave filter, from reachinq 
the second surface acoustic wave filter and having the other function to input a signal which is inputted 
of efficiency eC ° n 06 aC0UStic wave filter from outside via the common terminal, with a high grade 

IO i?°?^ du P ,exer is required to have a package in which two surface acoustic wave filters each of 
which has a pass-band employable for transmitting a signal and the other pass-band employable for 
receiving the signal, are mounted thereon and is required to have a good magnitude in heat dissipation 
and hermetic sealing quality. It is needless to emphasize that it is required to have a good qrade of the 
frequency characteristics. M 
[0007] Since the duplexer of JPA 5-1 67389 has a structure in which the rear surface of a surface 
acoustic wave filter is mounted in a ceramic package, it has a good quality regarding heat dissipation 
because the ceramic package proper has good characteristics in heat dissipation and the duplexer has 
a arge surface with which the ceramic package contacts the surface acoustic wave filter to readily 
allow the heat generated in the surface acoustic wave filter to be dissipated outward 
[0008] It is clear that cost consciousness is important for an electronic component e g a duplexer 
employing one or more surface acoustic wave filters, such a duplexer being employable for a compact 
mobile data communication means. F 
[0009] In this sense, review is required for a ceramic package, which is not inherently less expensive 
Further, an electronic component e.g. a duplexer having surface acoustic wave filters mounted on a ' 
multi-layered printed circuit board made of bismaleimide triazine resin et al. and which is covered by a 
hermetically sealed metal cover, is assumed to be required in the industry. 

OBJECT AND SUMMARY OF THE INVENTION 

[0010] Accordingly, an object of this invention is to provide a plurality of electronic components havinq 
surface acoustic wave filters mounted in a face-down position on a multi-layered organic printed circuit 
board and having a metal cover covering the surface acoustic wave filters, wherein the metal cover is 

^ y Sealed With the circuit board and the heat dissipating characteristics are improved 
[001 1] To achieve the foregoing object, an electronic component in accordance with a first embodiment 
of this invention comprises: 

[0012] a multi-layered printed circuit board made of an organic material, 

[0013] | a plurality of electronic components mounted in a face-down position on the multi-lavered 
printed circuit board, ' 
[0014] a metal cover for covering the plurality of electronic components remaining a space or a cavity 
between the bottom surface of the electronic components and the inner surface of the metal cover the 
metal cover having a flange surrounding the outskirts of the metal cover to be adhered to the top ' 
surface of the multi-layered printed circuit board, and 

[0015] a heat conductive member packed between the bottom surface of at least one of the plurality of 
electronic components and the inner surface of the metal cover 
[0016] wherein: 

[0017] the multi-layered printed circuit board has at least one through-hole vertically penetrating the 
multi-layered pnnted circuit board at a location corresponding to the flange and being lined by a metal 
turn, and * 

[0018] the multi-layered printed circuit board has a heat conductive layer made of a metal and which is 
arranged along the rear surface of the multi-layered printed circuit board, the heat conductive layer 
being connected with the metal film lining the through-hole. 

[0019] The heat generated in the electronic component in accordance with the first embodiment of this 
invention is dissipated toward the heat conductive layer via the metal cover and the through-hole Since 
the through-hole is arranged to contact the metal flange of the metal cover, the heat is readily 
dissipated from the metal cover to the heat conductive layer. The heat conductive layer usually 
contacts an object, e.g. a mother board, on which this electronic component is mounted. These are 
parameters to make the heat dissipation efficiency better. 

I he m0 T e the ^ uantitv of the through-holes is, the better the heat dissipation efficiency is 
[0021] It is preferable to bury the internal space of the through-hole with a material having a good qrade 
of heat conductivity, because this is effective to improve the heat dissipation efficiency from the metal 
cover to the heat conductive layer. 

[0022] Since an electronic component is required to be compact, it is not easy to allow any area to be 
employed solely for the purpose of cooling. Therefore, employment of some electrodes as a coolinq 
means as well is a good idea, because this allows some of the areas of an electronic component which 
areas are not employed for cooling, to be employed for the purpose of cooling. For example a ground 



file://C:¥Documents%20and%20Settings¥*^¥My%20Documents¥espacenet¥JP1 1 ... 2004/01 /08 



3/12 ^— v 



terminal can be preferably employed for a cooling component. 

[0023] A thermoplastic resin is preferable as a material employable for the heat conductive member, 
because it is effective to make the stress which is otherwise to be imposed on the electronic 
component, less. 

[0024] To achieve the foregoing object, an electronic component in accordance with a second 
embodiment of this invention comprises: 

[0025] a multi-layered printed circuit board made of an organic materials, 

[0026] a plurality of electronic components mounted in a face-down position on the multi-layered 
printed circuit board, 

[0027] a metal cover for covering the plurality of electronic components remaining a space or a cavity 
between the bottom surface of the plurality of electronic components and the inner surface of the metal 
cover, the metal cover having a flange surrounding the outskirts of the metal cover to be adhered to the 
top surface of the multi-layered printed circuit board, and a heat conductive member packed between 
the bottom surface of at least one of the plurality of electronic components, wherein: 
[0028] the top surface of the multi-layered printed circuit board, which top surface faces the space or 
the cavity covered by the metal cover, is covered by a metal layer. 

[0029] In this embodiment, the almost entire internal surface of the space or the cavity confining a 
plurality of electronic components is covered by a metal layer, resultantly improving the hermetic 
sealing quality of the space or the cavity confining the surface acoustic wave filters. 
[0030] The metal layer can be arranged between the layers constituting the multi-layered printed circuit 
board, in addition to that it is arranged to cover the top surface of the multi-layered printed circuit board. 

[0031] If some of the through-holes are required to be made to face the space or the cavity in which the 

surface acoustic wave filters are confined, they are preferably made surface blind through-holes, 

because a surface blind through-hole is superior in the hermetic sealing quality. 

[0032] To achieve the foregoing object, an electronic component in accordance with a third 

embodiment of this invention is a combination of the first and second embodiments. 

[0033] It is quite natural that the electronic component in accordance with the third embodiment of this 

invention has both features of the first and second embodiments, to be allowed to enjoy both 

advantages. 

[0034] In the case where at least two of the electronic components emit an electromagnetic wave, it is 
preferable that the heat conductive member is a metal foil bridging the bottom surface of the first 
surface acoustic wave filter or the transmitting surface acoustic wave filter which generates a larger 
volume of heat and a selected location of the inner surface of the metal cover, the selected location 
corresponding to the second surface acoustic wave filter or the receiving surface acoustic wave filter 
which generates a smaller volume of heat, the metal foil having a U-shaped intermediation of which 
one end is contacted one of the edges of the bottom surface of the transmitting surface acoustic wave 
filter and of which the other end is adhered to the inner surface of the metal cover at a location 
corresponding to the receiving surface acoustic wave filter, and the U-shaped intermediation having a 
function to electromagnetically shield the surface acoustic wave filters from each other. 
[0035] In this case, the metal film has a first function as a heat conductive member and a second 
function as a shielding member for shielding the electromagnetic waves and a third function to ease 
stress which otherwise is imposed on the electronic components. 

[0036] To achieve the foregoing object, an electronic component in accordance with a fourth 
embodiment of this invention comprises: 

[0037] a multi-layered printed circuit board further provided with a plurality of insulator layers, each of 
which is intervened by wirings and/or one or more impedance matching circuits having a strip line 
structure, 

[0038] a wiring region arranged on a limited area of the top surface of the multi-layered printed circuit 
board, 

[0039] a couple of surface acoustic wave filters bonded in a face-down position on the wiring region, 
[0040] a plurality of external terminals arranged on the rear surface of the multi-layered printed circuit 
board, the plurality of external terminals being used for connecting the couple of surface acoustic wave 
filters, 

[0041] a couple of conductive layers arranged on the remained areas of the top and rear surfaces of 
the multi-layered printed circuit board, 

[0042] a common terminal selected from the plurality of external terminals, 

[0043] a first line for connecting the common terminal and one of the surface acoustic wave filters, 
[0044] a second line for connecting the common terminal and the other one of the surface acoustic 
wave filters via the impedance matching circuit, 
[0045] wherein: 

[0046] the first line is composed of a blind through-hole, 

[0047] a bonding pad is arranged for connecting the one of the surface acoustic wave filters and the 
blind through-hole, the bonding pad being arranged in the neighborhood of the blind through-hole, and 
[0048] a first terminal for connecting the bonding pad and a second terminal to be connected the 
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common terminal. 

[0049] In this embodiment, the length of the line connecting the terminal of the first surface acoustic 
wave filter or the transmitting surface acoustic wave filter which terminal is to be employed to connect it 
I he . com . mon electrode, and a diverging point located immediately below the blind through hole at 
which diverging point the first line is branched, is made as short as the length of the blind through-hole 
It is noted that a shorter distance between the signal transmitting terminal of the first surface acoustic 
wave filter or the transmitting surface acoustic wave filter and the diverging point at which the first line 
is branched, is effective to prevent the characteristics of a duplexer composed of the surface acoustic 
wave filter from deviating from the designated characteristics, because the shorter distance between 

£ S u 9 £ * ran f m,ttin 9 terminal of the transmitting surface acoustic wave filter and the diverging point at 
!t" e fi f s i^ ne ,s branched, is effective to prohibit reflection of the signal which is being transmitted. 
[0050] It is further noted that a blind through-hole is effective to improve the hermetic sealing quality. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] This invention, together with its various features and advantages, can readily be understood 
which " 9 m ° re detailed description presented in conjunction with the following drawings, in 

[0052] | FIG. 1 is a schematic cross section of an electronic component in accordance with the first 
embodiment of this invention, FIG. 2 is a plan view of an upper conductor layer or a fourth layer 
board ° n UPPer SUrface ° f an upper printed board constituting a multi-layered printed circuit 

[0053] FIG. 3 is a plan view of a lower conductor layer or a third layer produced on the rear surface of 
the upper pnnted board constituting the multi-layered printed circuit board, FIG. 4 is a plan view of an 
upper conductor layer or a second layer produced on the upper surface of the lower printed board 
constituting the multi-layered printed circuit board, 

[0054] FIG. 5 is a plan view of a rear conductor layer or a first layer produced on the rear surface of the 
lower pnnted board constituting the multi-layered printed circuit board 

fnnfcl I - S 3 b '°_ Ck Cil ? uit dia 9 ram of a duplexer employing two surface acoustic wave filters, and 
[UUob] FIG. 7 is a schematic cross section of an electronic component in accordance with the second 
embodiment of this invention . 



DETAILD DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THIS INVENTION 
[0057] First Embodiment 

[0058] An electronic component or a duplexer having a transmitting surface acoustic wave filter and a 
receiving surface acoustic wave filter both of which are mounted in a face-down position on a multi- 
layered printed circuit board and having a metal cover covering the surface acoustic wave filters 
wherein the surface acoustic wave filters are thermally connected with a heat conductive layer ' 
arranged along the rear surface of the multi-layered printed circuit board via through-holes penetrating 
the multi-layered printed circuit board for the purpose to improve the heat dissipation characteristics 
and a space or a cavity confining the surface acoustic wave filters is lined by metal layers for the 
purpose to improve the hermetic sealing quality of the space or of the cavity 

&° 5 ^ R u/ erring *° FIG - 1 ' a first surface acoustic wave filter (13a) and a second surface acoustic wave 
filter (13b) are mounted in a face-down position on a multi-layered printed circuit board (11) which are 
covered by a metal cover (15), remaining a space or a cavity (17) between the metal cover (15) and the 
multi-layered printed circuit board (11). The metal cover (15) has a flange (15a) arranged along, the 
outskirts of the metal cover (15). A heat conductive member (19) is packed between the bottom surface 
JaX&,°L surface acoustic wave filter (1 3a) and the inner surface of the metal cover (15) 

[0060] Each of the surface acoustic wave filters (13a) and (13b) is a surface acoustic wave filter 
produced by forming at least one interdigital transducer on a piezoelectric substrate In this 
specification, the surface of the piezoelectric substrate on which surface the interdigital transducer is 
formed is named as a top surface, and the surface of the piezoelectric substrate which surface is 
opposite to the top surface is named as a bottom surface. 

[0061] The multi-layered printed circuit board (1 1) is penetrated by at least one through-hole (31) lined 
by a metal layer (31a), which through-hole (31) is arranged at a location corresponding to the flanqe 
(1 5a) for the purpose to dissipate the heat generated in the surface acoustic wave filters 
[0062] The rear surface of the multi-layered printed circuit board (1 1) is covered by a heat conductive 
layer (33) which is connected with the through-hole (31). The heat conductive layer (33) can be a 
ground terminal (51). 

[0063] The top surface of the multi-layered printed circuit board (1 1) is covered by metal films (35) as 
far as possible, insofar as the area facing the space or the cavity (17) is concerned or excluding the 
area contacting the rear surface of the flange (1 5a) and the area outside the space or the cavitv (17) 
The function of the metal films (35) is to secure the hermetic sealing quality. 
[0064] Referring to FIG. 2, the foregoing metal films (35) are composed of mounting terminals (A1) 
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(A2), (B1) and (B2) and a conductor layer (55) for grounding and which is arranged on the top surface 
of the multi-layered printed circuit board (11). 

[0065] Again referring to FIG. 1 , the length of the flange (1 5a) of the metal cover (1 5) is larger than the 
inner diameter of the through-hole (31). The through-hole (31) is buried by a thermal conductive 
material (37) to improve the heat conductivity between the metal cover (15) and the heat conductive 
layer (33). An adhesive (39) is employed to adhere the flange (15a) of the metal cover (15) and the 
multi-layered printed circuit board (11). 

[0066] The multi-layered printed circuit board (1 1 ) can be composed of arbitrary two boards. In this 
embodiment, an upper board (11a) and a lower board (11b) are adhered each other employing a 
medium layer (11c) produced by preimpregnation. Since the top surface of the upper printed board 
(11a) and the rear surface of the lower printed board (11b) are covered respectively by a conductor 
layer, the multi-layered printed circuit board (11) turns out to be composed of four conductive layers. 
The exemplary material of the conductor layers is copper. 

[0067] Referring to FIGS. 2, 3, 4 and 5, a description will be presented below for the foregoing four 
conductor layers. 

[0068] FIG. 2 is a plan view of an upper conductor layer or a fourth layer produced on the upper surface 
of the upper printed board constituting a multi-layered printed circuit board. FIG. 3 is a plan view of a 
lower conductor layer or a third layer produced on the rear surface of the upper printed board 
constituting a multi-layered printed circuit board. FIG. 4 is a plan view of an upper conductor layer or a 
second layer produced on the upper surface of the lower printed board constituting a multi-layered 
printed circuit board. FIG. 5 is a plan view of a rear conductor layer or a first layer produced on the rear 
surface of the lower printed board constituting a multi-layered printed circuit board. 
[0069] Referring to FIG. 5, a rear conductor layer or a first layer produced on the rear surface of the 
lower printed board constituting a multi-layered printed circuit board, is composed of external terminals 
(TO), (T1), and (T2), and conductor layers for grounding or lower grounding terminals (51), each of 
which is produced on a layer of a solder resist (61) insulated by insulation gaps (57). The external 
terminal (TO) is typically connected with an antenna. The external terminal (T1) is employed to receive 
external signals from outside. The external terminal (T2) is employed to forward received signals 
toward the circuits of later stages. Since the external terminal (TO) is employed commonly for the first 
and second surface acoustic wave filters, the external terminal (TO) can be called a. common terminal 
by some chance. 

[0070] Referring to FIG. 4, an upper conductor layer or a second layer produced on the upper surface 
of the lower printed board constituting a multi-layered printed circuit board, is a wiring (M) which 
functions as an impedance matching circuit and which is connected between terminals (C1) and (C2), 
each of which is produced along the through-holes produced along the side surface of the multi-layered 
printed circuit board (11). 

[0071] Referring to FIG. 3, a lower conductor layer or a third layer produced on the rear surface of the 
upper printed board constituting a multi-layered printed circuit board, has wirings (53) for connecting 
plural terminals (A1'), (A2'), (BY) and (BZ) for mounting electronic components. 

[0072] Referring to FIG. 2, an upper conductor layer or a fourth layer produced on the upper surface of 
the upper printed board constituting a multi-layered printed circuit board, is composed of terminals (A1), 
(A2), (B1) and (B2) for mounting surface acoustic wave filters (13a) and (13b), and conductor layers for 
grounding or upper grounding terminals (55). 

[0073] Referring to FIGS. 2 through 5, the impedance matching circuit (M) and each of the wirings (53) 
are made of the strip line structure arranged between the lower grounding terminals (51) and the upper 
grounding terminals (55). 

[0074] Referring to FIGS. 1, 3 and 5, the external terminals (TO), (T1), and (T2) and the wirings (53) are 
connected via semi-cylindrical through-holes (43) produced along the side surface of the multi-layered 
printed circuit board (11). 

[0075] Referring to FIGS. 3 and 4, the impedance matching circuit (M) and the wirings (53) are 
connected as well, via semi-cylindrical through-holes (43) produced along the side surface of the multi- 
layered printed circuit board (11). 

[0076] Referring to FIGS. 2 and 3, the terminals (A1), (A2), (B1) and (B2) employable for mounting 
surface acoustic wave filters and the wirings (53) employable for connecting terminals (AT), (A2'), (BY) 
and (B2') for mounting electronic components are connected via blind through-holes. A blind through- 
hole is defined as a through-hole which is lined by a metal layer, which is buried by a product produced 
employing a lamination process and of which the surface is covered by a conductor layer. 
[0077] The upper conductor layer (55) for grounding and the lower conductor layer (51) for grounding 
are connected employing respectively the through-hole (31) and the semi-cylindrical through-hole (43), 
each of which is explained, referring to FIG. 1. 

[0078] Referring to FIG. 5, since the conductor layers for grounding or lower ground terminals (51) have 
a function as heat conductive layers, it is designed to have an area as large as possible, excluding on 
the area corresponding to the external terminals (TO), (T1), and (T2), the terminals (C1), and (C2) et al. 
for connecting the semi-cylindrical through-holes (43), and the gap (57) for securing insulation. The 
remaining area thereof is covered by a layer (61) of a solder resist. 
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[0079] Referring to FIG. 2, surface acoustic wave filters are mounted in a face-down position on the 
multi-layered printed circuit board (1 1) employing the terminals (A1), (A2), (B1) and (B2). A structure to 
mount an electronic component in a face-down position is effective to make an electronic component 
such as a duplexer employing surface acoustic wave filters, compact, albeit the structure proper is well- 
known in the industry. 

[0080] Referring to FIG. 1 again, bumps (13x) are produced on input, output and ground terminals of 
the surface acoustic wave filters (13a) and (13b). Since it is preferable to employ a non-chemical 
method therefor, a method to be conducted employing an adhesion process conducted employing an 
ultrasonic wave, in this example. Gold is preferably employed as the material for the bumps. 
Incidentally, it is noted that since an ultrasonic bonding process is employed, no washing process is 
required after surface acoustic wave filters are mounted on a multi-layered printed circuit board 
[0081] From the viewpoints to prevent pyroelectric effect from occurring for surface acoustic wave 
filters it is preferable to produce the bumps on the wirings arranged on a multi-layered printed circuit 
board. 

[0082] After the bumps (13x) are produced, the surface acoustic wave filters (13a) and (13b) are 
mounted on the multi-layered printed circuit board (11) employing the terminals (A1), (A2), (B1) (B2) et 
al Each of the surface acoustic wave filters is a band-pass filter having respectively a center frequency 
different from each other. The surface acoustic wave filter employed for transmitting signals has a 
center frequency of e.g. 836 MHz, and the surface acoustic wave filter employed for receiving signals 
has a center frequency of e.g. 881 MHz. Each of them has an interdigital transducer produced of an A1 
alloy on a substrate of e.g. LiTa03. 

[0083] Since the multi-layered printed circuit board (11) has the internal wirings described above each 
of the surface acoustic wave filters (13a) and (13b) has one terminal connected with the common 
external terminal (TO) of the duplexer and the other terminal connected with the external signal terminal 
(T1) in the case of the transmitting surface acoustic wave filter (13a) and the external signal terminal 
(T2) in the case of the receiving surface acoustic wave filter (13b). The receiving surface acoustic wave 
filter (13b) is connected with the common external terminal (TO) via the impedance matching circuit (M) 
In this manner, the requirement for a duplexer is satisfied. 

[0084] Referring to FIG. 1 , the metal cover (1 5) acts as the heat conductive layer of the transmitting 
surface acoustic wave filter and as a means for securing hermetic sealing quality of the space or the 
cavity (17) confining the transmitting and receiving surface acoustic wave filters (13a) and (13b) Since 
it is preferable that the metal cover (15) has a good grade of electric conductivity and of 
electromagnetic shielding effect, a press formed basin made of e.g. a Ni layer having a thickness of 0 2 
mm can be employed as the metal cover (15). 

[0085] The flange (15a) of the metal cover (15) can be adhered to the top surface of the multi-layered 
printed circuit board (11) employing a electrically conductive adhesive, because it has a good grade of 
thermal conductivity and has a electromagnetic shielding effect, resultantly securing thermal 
conductivity between the metal cover (15) and the through-hole (31), the hermetic sealing quality for 
the space or the cavity (17) and the electro-magnetic shielding function for the metal cover (15) The 
electrically conductive adhesive available in the market place usually contains silver. After an 
electrically conductive adhesive containing silver is employed for adhering the flange (15a) of the metal 
cover (15) on the top surface of the multi-layered printed circuit board (1 1), a helium leak test is 
conducted to make sure the hermetic sealing quality. 

[0086] A transmitting surface acoustic wave filter usually generates a larger quantity of heat than a 
receiving surface acoustic wave filter. As a result, arrangement of the heat conductive member (19) 
between the bottom surface (13y) of the transmitting surface acoustic wave filter (13a) and the inner 
surface of the metal cover (15) is effective to cool the transmitting surface acoustic wave filter (13a) 
[0087] The heat conductive member (19) can be made of an adhesive of a thermoplastic resin 
containing a metal powder e.g. a silver powder or a powder of alumna, a powder of aluminum nitride or 
a powder of silicon carbide, because it has a good grade of thermal conductivity and a less grade of 
elasticity, resultantly causing a good result for heat dissipation and a less magnitude of stress to be 
imposed on the connection parts of the bumps et al. Since the distance between the bottom surface 
(13y) of the transmitting surface acoustic wave filter (13a) and the inner surface of the metal cover (15) 
is preferably small, it can be selected to be 50 through 75 mum, taking the height and margin thereof of 
the transmitting surface acoustic wave filter (1 3a) and the dimensional margin of the metal cover (1 5) 
into consideration. The bottom surface (13y) of the transmitting surface acoustic wave filter (13a) and 
the inner surface of the metal cover (15) can be adhered with an area as large as possible provided 
the adhesive does not flow to reach the opposite surface of the transmitting surface acoustic wave filter 
(13a) on which surface the electrodes are available, because this is effective to reduce the heat 
resistance. 

[0088] The through-hole (31) can be buried with an electrically conductive epoxy resin adhesive 
containing a silver powder, which has a high grade of thermal conductivity. 

[0089] Since the electronic component in accordance with the first embodiment of this invention is 

produced as was described above, it is allowed to enjoy the following advantages. 

[0090] In the case in which the electronic component is employed as a duplexer, the heat generated in 



file://C:¥Documents%20and%20Settings¥*^¥My%20Documents¥espacenet¥JP11... 2004/01/08 



7/12 *i— V 



the surface acoustic wave filters (13a) and (13b) is transmitted in the following path. The heat 
generated in the neighborhood of the interdigital transducer of the transmitting surface acoustic wave 
filter (13a) is transmitted toward the bottom surface (13y) thereof A part of the heat is transmitted to the 
metal film (35) of the multi-layered printed circuit board (11) via bumps (13x) (See FIG. 1.). The thermal 
resistance of the latter path is much larger than that of the former path. Thus, the almost entire quantity 
of the heat is transmitted to the metal cover (15) via the heat conductive member (19). A part of the 
heat is dissipated into the air from the surface of the metal cover (1 5). The remaining quantity of the 
heat is transmitted to the conductor film (55) arranged on the top surface of the multi-layered printed 
circuit board (11) (See FIG. 2.) and the heat conductive layer (33) arranged along the rear surface of 
the multi-layered printed circuit board (11) via the heat conductive adhesive (39) and the thermal 
conductive material (37) buried in the through-hole (31), before being dissipated into a mother board et 
al. on which the multi-layered printed circuit board (1 1) is mounted. A part of the heat is dissipated via 
the lower grounding terminals (51) surrounded by the solder resist layer (61) arranged along the rear 
surface of the multi-layered printed circuit board (11) (See FIG. 5). 

[0091] As a result, the temperature rise of the duplexer package in accordance with the first 
embodiment of this invention is as low as 12 deg. C. per one watt of the high frequency electric power 
inputted into the transmitting surface acoustic wave filter (13a), provided the thermal conductivity of the 
heat conductive member (19) is approximately 30 w/m. k. This level of the temperature rise is less than 
that of an electronic component which has neither through-holes (31) nor the heat conductive layer 
(33). Thus, it is clear that the through-hole (31) and the heat conductive layer (33) are effective to cool 
an electronic component. 

[0092] No thermal destruction is caused for the interdigital transducers by high frequency electric power 
of 5 watts inputted into the transmitting surface acoustic wave filter (13a) constituting a duplexer in 
accordance with the first embodiment of this invention. Further, this power level continuously inputted 
into an electronic component for 100 hours does not cause any deterioration for the characteristics of 
the duplexer in accordance with the first embodiment of this invention. In comparison, the interdigital 
transducers of a surface acoustic wave filter having no heat conductive member (19) is not durable 
against high frequency electric power of 2 watts, proving the effect of a heat conductive member (19). 
[0093] Unlike an electronic component packaged in a ceramic package which is inherently superior in 
the characteristics of the hermetic sealing quality, it is not easy for an electronic component mounted 
on a multi-layered printed circuit board to secure the hermetic sealing quality. In this embodiment, the 
space or the cavity confining surface acoustic wave filters therein is surrounded by metal layers as far 
as possible. On top of that, all the wirings arriving at the space or the cavity (17) in which the surface 
acoustic wave filters are confined are arranged through blind through-holes. In other words, no 
penetrating through-holes arrive at the space or the cavity (17) in which the surface acoustic wave 
filters are confined. As a result, a good grade of hermetic sealing quality is secured for the surface of a 
multi-layered printed circuit board. 

[0094] The resistivity of the electrically conductive epoxy resin adhesive containing a metal powder e.g. 
a silver powder employed for adhering the metal cover to the multi-layered printed circuit board is as 
low as 2*130mega cm after adhesion, in addition to a good grade of the adhesive characteristics. 
[0095] Finally, a thermal cycling test in which a duplexer in accordance with the first embodiment of this 
invention js imposed 100 thermal cycles consisting of a cold temperature of 40 deg. C. below zero 
applicable for 30 minutes and a hot temperature of 85 deg. C. applicable for 30 minutes, followed by a 
He leakage test, has shown a leakage rate of 1*10atomcc/sec, which is the same level as that 
determined before the thermal cycling test. No corrosion due to a less grade of hermetic sealing quality 
is recognized for interdigital transducers. 

[0096] The foregoing description has clarified that the first embodiment of this invention has 
successfully provided an plurality of electronic components having surface acoustic wave filters 
mounted in a face-down position on a multi-layered organic printed circuit board and having a metal 
cover covering the surface acoustic wave filters, wherein the hermetic sealing quality of the metal 
cover, against the multi-layered printed circuit board and the heat dissipation characteristics are 
improved to a remenbable extent. 
[0097] Second Embodiment 

[0098] An electronic component or a duplexer having a transmitting surface acoustic wave filter and a 
receiving surface acoustic wave filter both of which are mounted in a face-down position on a multi- 
layered printed circuit board and having a metal cover covering the surface acoustic wave filters, 
wherein the surface acoustic wave filters are thermally connected a heat conductive layer arranged 
along the rear surface of the multi-layered printed circuit board via through-holes penetrating the multi- 
layered printed circuit board for the purpose to improve the heat dissipation characteristics, a space or 
a cavity confining the surface acoustic wave filters is lined by metal layers for the purpose to improve 
the hermetic sealing quality of the metal cover against the multi-layered printed circuit board, and a 
metal foil is arranged between the bottom surface (13y) of the transmitting surface acoustic wave filter 
and the inner surface of a location of the metal cover which location corresponds to the receiving 
surface acoustic wave filter, the metal foil having U-shaped intermediation of which one end is 
contacted one of the edges of the transmitting surface acoustic wave filter and of which the other end is 
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adhered to the inner surface of the metal cover at a location corresponding to the receiving surface 
acoustic wave filter, for the purpose to enhance the characteristics of the heat dissipation and for the 
purpose to arrange an electromagnetic shield between the two surface acoustic wave filters. 
[0099] Referring to FIG. 7, the electronic component in accordance with the second embodiment of this 
invention is nearly identical to that in accordance with the first embodiment of this invention, excepting 
the structure of the heat conductive member (71) which is a metal foil (71) in the second embodiment of 
this invention. 

[0100] The metal foil (71) is a foil of a metal e.g. copper which has a good grade of thermal conductivity 
and is mechanically soft, having a thickness range of 50 through 100 mum. The metal foil (71) has a 
width larger than that of a surface acoustic wave filter (13a), although it must be allowed to be confined 
in a space or a cavity (17) confined by a metal cover (15). One end of the metal foil (71) is arranged to 
cover the bottom surface (13y) of the transmitting surface acoustic wave filter (13a) and the other end 
of the metal foil (71) is arranged to stick to the inner surface of the metal cover (15) at a location 
corresponding to the receiving surface acoustic wave filter (13b). Between the two ends, the metal foil 
(71) has a slack (71a) of which the height is identical to that of the surface acoustic wave filters (13a) or 
(13b) or slightly less. The slack (71a) is designed to bridge the both ends in a loosened shape. More 
specifically, the slack (71a) can be described as a U-shaped intermediation of which one end is 
contacted one of the edges (the right edge in FIG. 7) of the bottom surface (13y) (the top surface in 
FIG. 7) of the transmitting surface acoustic wave filter (13a) and of which the other end is adhered to 
the inner surface of the metal cover at a location corresponding to the bottom surface (13z) (the top 
surface in FIG. 7) of the receiving surface acoustic wave filter (1 3b). 

[0101] The one end of the metal foil (71) is adhered to the bottom surface (13y) of the first or 
transmitting surface acoustic wave filter (13a) employing a first adhesive (73) and the other end of the 
metal foil (71) is adhered to the inner surface of the metal cover (15) employing a second adhesive 
(75). The first adhesive (73) is required to be electrically non-conductive and have a good grade of 
thermal conductivity, because it is harmless even if it flows to reach the opposite surface of the surface 
acoustic wave filter (13a) on which surface electrodes are available. In this sense, a thermoplastic resin 
adhesive containing alumina et al. is preferable. A thermoplastic resin adhesive containing a metal 
powder e.g. a silver powder can be employed for the second adhesive (75). 

[0102] Adhesives can be applied to the entire bottom surface (13y) of the surface acoustic wave filter 
(13a) at the foregoing one end of the metal foil (71) and to the entire surface of the metal foil (71) at the 
foregoing other end of the metal foil (71). 

[0103] Only one kind of adhesive can be employed both as the first and second adhesives. In this case, 
however, an attention must be paid not to cause the adhesives to flow to reach the opposite side of the 
first surface acoustic wave filter (13a) on which side electrodes are available. 

[0104] The gap between the bottom surface (13y) of the first surface acoustic wave filter (13a) and the 
inner surface of the metal cover (15) is larger for this embodiment than that for the first embodiment. 
[0105] The route for heat transmission for this embodiment is identical to that for the first embodiment. 
Accordingly, the results enjoyable by the first embodiment can be enjoyed by the second embodiment 
as well. 

[0106] In the case where a metal foil (71) made of a copper foil having a thickness of 50 mum is 
employed and an adhesive of which the thermal conductivity is approximately 30 w/m.k is employed as 
both the first and second adhesives, the temperature rise of the duplexer package in accordance with 
the second embodiment of this invention is as low as 18 deg. C. per one watt of the high frequency 
electronic power input into the transmitting surface acoustic wave filter (1 3a). This level of the 
temperature rise is less than that of an electronic component which has neither through-holes (31) nor 
the heat conductive layer (35). 

[0107] The characteristics regarding the hermetic sealing quality is similar for this embodiment to the 
first embodiment. 

[0108] It is noted, however, that the second embodiment has an additional advantage described below. 
Since one end of the metal foil (71) is adhered the inner surface of the metal cover (15) employing an 
electrically conductive adhesive (75), and since the flange (15a) of the metal cover (15) is adhered the 
upper conductive layer (35) of the multi-layered printed circuit board (11) employing an electrically 
conductive adhesive (39), the electric potential of the metal foil (71) is the ground potential. Thus, the 
slack or the U-shaped intermediation (71a) of the metal foil (71) acts as an electromagnetic shield 
separating the transmitting surface acoustic wave filter (13a) from the receiving surface acoustic wave 
filter (13b), resultantly preventing a cross talk between the transmitting surface acoustic wave filter 
(13a) and the receiving surface acoustic wave filter (13b). Further, since the slack or the U-shaped 
intermediation (71a) of the metal foil (71) has a function to absorb mechanical stress, potential adverse 
effects to be caused by the metal foil (71) can be remarkably eased. 
[0109] Third Embodiment 

[01 10] A combination of the first embodiment and the second embodiment. 
[0111] Fourth Embodiment 

[0112] An electronic component e.g. a duplexer having a short distance between an input terminal and 
a transmitting surface acoustic wave filter, whereby being free from drawbacks such as a garble or a 
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deviation of the impedance characteristics, a shift of the phase of signals and/or a reflection of signals 
in the wiring connecting the input terminal and the transmitting surface acoustic wave filter. 
[0113] Referring to FIG. 6, a duplexer consisting of two surface acoustic wave filters each of which has 
a pass-band different from each other, is composed of a transmitting surface acoustic wave filter (13a) 
and a series circuit of an impedance matching circuit (M) and a receiving circuit surface acoustic wave 
filter (13b) which are connected in parallel to each other at a diverging point (DP) with which a common 
external signal terminal (TO) is connected. 

[0114] In this sense, if the distance between the diverging point (DP) and an output terminal of the 
surface acoustic wave filter (13a) which output terminal is employable for transmitting signals, is long, 
possibilities can not be denied for the impedance characteristics to be garbled or deviated from the 
designed amount, the phase of signals to be shifted and/or reflection of signals to occur. In other 
words, such being the case, possibilities can not be denied for the characteristics of a duplexer 
composed of a surface acoustic wave filter to be deviated from the designed characteristics. 
[0115] Referring to FIGS. 1 and 2, a blind through-hole (41) is produced to penetrate the upper board 
(11a) of the multi-layered printed circuit board (11) at a location immediately below the diverging point 
(DP). Further, a terminal (A1) (See FIG. 2.) employable for mounting the transmitting surface acoustic 
wave filter (13a) is produced immediately above the blind through-hole (41). An output terminal for 
transmitting signals of the transmitting surface acoustic wave filter (13a) is mounted on the terminal 
(A1). This structure causes the length of the wiring (a first line defined in claim 13) connecting the 
diverging point (DP) and the transmitting surface acoustic wave filter (13a) to be as short as the length 
of the blind through-hole (41). 

[0116] Referring to FIGS. 2, 3 and 4, the connection between the diverging point (DP) and the receiving 
surface acoustic wave filter (1 3a) is composed of: 

[0117] the wiring (53) (a second line defined in claim 13) connecting the diverging point (DP) and the 
terminal (C1) for the end plane through-hole shown in FIG. 3, 

[0118] the impedance matching circuit (M) connecting the terminals (C1) and (C2) shown in FIG. 4, 
[01 19] the wiring (53) connecting the terminal (B2 f ) and the terminal (C2) for the end plane through-hole 
shown in FIGS. 3 and 4, and a blind through-hole (not shown) connecting the terminal (B2') and the 
terminal (B2) (See FIG. 2.). 

[0120] In the manner described above, the length of the wiring (the first line) connecting the diverging 
point (DP) and the transmitting surface acoustic wave filter (13a) of the duplexer in accordance with the 
fourth embodiment of this invention, can be as small as the thickness of the upper board (11a) e.g. 200 
through 300 mum. Accordingly, the foregoing drawback which unavoidably accompanies a duplexer 
bonded with a bonding wire or a duplexer having a long distance between a diverging point and a 
transmitting surface acoustic wave filter, is successfully removed. In other words, the impedance 
characteristics are not garbled or deviated from the designed value, the phase of signals is not shifted 
and/or no reflection occurs for signals in the wiring connecting a diverging point and a transmitting 
surface acoustic wave filter available in the prior art, is successfully removed. In other words, a 
deviation of the characteristics of a duplexer composed of a surface acoustic wave filter from the 
designed characteristics, can be successfully prevented from occurring. 

[0121] The foregoing description has clarified that this invention has successfully provided a plurality of 
improvements applicable to electronic components e.g. a duplexer provided with plural surface acoustic 
wave filters, each of which electronic components is mounted on a multi-layered organic printed circuit 
board in a face-down position and is covered by a metal cover, the characteristics are improved 
regarding the hermetic sealing quality of a space or a cavity confined by the printed circuit board and 
the metal cover, the cooling effect is improved and a potential garble of the characteristics of a duplexer 
composed of a surface acoustic wave filter or a potential deviation of the characteristics of a duplexer 
composed of a surface acoustic wave filter from the designed amount is prevented from occurring, 
potential phase shift for signals is prevented from occurring and potential occurrence of reflection of 
signals is prevented from occurring. 

[0122] Although this invention has been described with reference to specific embodiments, this 
description is not meant to be construed in a limiting sense. Various modifications of the disclosed 
embodiments, as well as other embodiments of this invention, will be apparent to persons skilled in the 
art upon reference to the description of this invention. It is therefore contemplated that the appended 
claims will cover any such modifications or embodiments as fall within the true scope of this invention. 

Data supplied from the esp@cenet database - 12 

Claims 

What is claimed is: 

1. An electronic component comprising: 

a multi-layered printed circuit board made of an organic material, 

a plurality of electronic components mounted in a face-down position on said multi-layered printed 
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circuit board, 

a metal cover for covering said plurality of electronic components remaining a space or a cavity 
between the bottom surface of said electronic components and the inner surface of said metal cover, 
said metal cover having a flange surrounding the outskirts of said metal cover to be adhered to the top 
surface of said multi-layered printed circuit board, and 

a heat conductive member packed between said bottom surface of at least one of said plurality of 

electronic components and the inner surface of said metal cover, 

wherein: 

said multi-layered printed circuit board has at least one through-hole vertically penetrating said multi- 
layered printed circuit board at a location corresponding to said flange and being lined by a metal film 
and 

said multi-layered printed circuit board has a heat conductive layer made of a metal and which is 
arranged along the rear surface of said multi-layered printed circuit board, said heat conductive layer 
being connected said metal film lining said through-hole. 

2. An electronic component comprising: 

a multi-layered printed circuit board made of an organic material, 

a plurality of electronic components mounted in a face-down position on said multi-layered printed 
circuit board, and 

a metal cover for covering said plurality of electronic components remaining a space or a cavity 
between the bottom surface of said electronic components and the inner surface of said metal cover, 
said metal cover having a flange surrounding the outskirts of said metal cover to be adhered to the 
surface of said multi-layered printed circuit board, 
wherein: 

almost entire surface of the top surface of said multi-layered printed circuit board, which top surface 
faces said space or said cavity covered by said metal cover, is covered by a metal layer. 

3. An electronic component comprising: 

a multi-layered printed circuit board made of an organic material, 

a plurality of electronic components mounted in a face-down position on said multi-layered printed 
circuit board, 

a metal cover for covering said plurality of electronic components remaining a space or a cavity 
between the bottom surface of said electronic components and the inner surface of said metal cover, 
said metal cover having a flange surrounding the outskirts of said metal cover to be adhered to the 
surface of said multi-layered printed circuit board, and 

a heat conductive member packed between said bottom surface of at least one of said plurality of 

electronic components and the inner surface of said metal cover, 

wherein: 

said multi-layered printed circuit board has at least one through-hole vertically penetrating said multi- 
layered printed circuit board at a location corresponding to said flange and is lined by a metal film, 
said multi-layered printed circuit board has a heat conductive layer made of a metal and which is 
arranged along the rear surface of said multi-layered printed circuit board, said heat conductive layer 
being connected a metal lining of said through-hole, and 

said multi-layered printed circuit board has a metal layer covering almost entire surface of the top 
surface of said multi-layered printed circuit board, which top surface faces said space or said cavity 
covered by said metal cover. 

4. An electronic component in accordance with claim 1 or 3, wherein: 
said through-hole is buried by a heat conductive material. 

5. An electronic component in accordance with claim 1 or 3, wherein: 

at least a portion of said heat conductive layer is the electrodes of said electronic components. 

6. An electronic component in accordance with claim 2 or 3, wherein: 

said metal layer is composed of the electrode of said electronic components and of said metal film 
covering the top surface of said multi-layered printed circuit board, which top surface faces said space 
or said cavity covered by said metal cover. 

7. An electronic component in accordance with claim 1, 2 or 3, wherein: 

said multi-layered printed circuit board has at least one blind through-hole at locations facing said 
space or said cavity covered by said metal cover. 

8. An electronic component in accordance with claim 1 or 3, wherein: 

said heat conductive member is made of a heat conductive thermoplastic resin. 
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9. An electronic component in accordance with claim 1, 2 or 3, wherein: 

said plurality of electronic components is a plurality of surface acoustic wave filters. 

10. An electronic component in accordance with claim 1 , 2 or 3, wherein: 

said plurality of electronic components includes a duplexer comprising a transmitting surface acoustic 
wave filter and a receiving surface acoustic wave filter. 

11. An electronic component in accordance with claim 1 or 3, wherein: 

at least two of said plurality of electronic components emit an electromagnetic wave, and said heat 
conductive member is a metal foil bridging the bottom surface of one of said electronic components 
which generates a larger volume of heat and a location of the inner surface of said metal cover, said 
location corresponding to the other one of said electronic components which generates a smaller 
volume of heat, and said one of said electromagnetic components and said other one of said electronic 
components are electromagnetically shielded by the metal foil having a U-shaped intermediation of 
which one end is contacted one of the edges of the bottom surface of said one of said electronic 
components and of which the other end is adhered to the inner surface of said metal cover at a location 
corresponding to the bottom surface of said other one of said electronic components. 

12. An electronic component in accordance with claim 11, wherein: 

some of said electronic components emitting an electromagnetic wave are transmitting surface acoustic 
wave filters and receiving surface acoustic wave filters composing at least one duplexer, and 
some of said electronic components emitting a larger amount of heat are said transmitting surface 
acoustic wave filters composing at least one duplexer. 

13. An electronic component comprising: 

a multi-layered printed circuit board comprising a plurality of organic layers, each of which is intervened 
by wirings and/or at least one impedance matching circuit having a strip line structure, 
a wiring region arranged on a limited area of the top surface of said multi-layered printed circuit board, 
a first surface acoustic wave filter and a second surface acoustic wave filter attached in a face-down 
position to said wiring region, 

a plurality of external connection terminals arranged on the rear surface of said multi-layered printed 
circuit board, said plurality of external terminals being used for connecting said couple of surface 
acoustic wave filters, 

a couple of conductive layers arranged on the remained areas of the top and rear surfaces of said 
multi-layered printed circuit board, 

a common terminal selected from said plurality of external connection terminals, 

a first line for connecting said first surface acoustic wave filter and a diverging point at which a line from 
said common terminal is diverged to said first surface acoustic wave filter, 

a second line diverged at said diverging point from said common terminal and for connecting said 
second acoustic wave filter and said common terminal, said connection being conducted through said 
second line and said impedance matching circuit, 
wherein: 

said first line is composed of a blind through hole of which the lower end is immediately connected said 
diverging point, and further comprising: 

at least one bonding terminal arranged for connecting said transmitting one of said surface acoustic 
wave filters and the upper end of said blind through hole at a location immediately above said blind 
through hole or in the neighborhood of said blind through hole, and each of said bonding terminals is 
connected a terminal to be connected said common terminal of said transmitting surface acoustic wave 
filter. 

14. An electronic component in accordance with claim 13, further comprising: 

a metal cover for covering said first and second surface acoustic wave filters remaining a space or a 
cavity between the bottom surface of said surface acoustic wave filters and the top surface of said 
multi-layered printed circuit board, said metal cover having a flange surrounding the outskirts of said 
metal cover to be adhered to said top surface of said multi-layered printed circuit board, 
a heat conductive member packed between the bottom surface of said one of said surface acoustic 
wave filters and the inner surface of said metal cover, 

at least one through-hole vertically penetrating said multi-layered printed circuit board at a location 
corresponding to said flange and being lined by a metal film, and 

a heat conductive layer arranged along the rear surface of said multi-layered printed circuit board, said 
heat conductive layer being connected the metal lining of said through-hole. 

15. An electronic component in accordance with claim 13, wherein: 

said first surface acoustic wave filters is a transmitting surface acoustic wave filter, and said second 
surface acoustic wave filters is a receiving surface acoustic wave filter, and a combination of said 
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transmitting surface acoustic wave filter and said receiving surface acoustic wave filter composes a 
duplexer. 
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1 7 ] ft #11 1 6 fcE»WF3afcO«3!ttr 

Mie^©K«®ra^s*§«»{i. t&ie£iMK«#has&ift 



^bm&mTbZihmzm^xmwtt&zbizj: k>b 
iwnm 1 8 ] w im 1 6 tciemom^s^it^r 

MISSIjB^mffittMEISafll^lSJtXS^tTmfl?^ -y 
[0 00 1] 

wnm&b wkxmb izm-tz h nx-h h . *m=. s$tt 

[0002] 

afi»oii«*«s«fl;LT^*. *lx* z\ixf>mmm 
<?)k *)-m<?>'\mi. m&mitnmmznm^ztztb. 
w&mmm? < tv? zm^tzttwi&im&ztix^z,. 
[0003] c\<r>X o ttf&tsn-mk lx . mz-im 
IT5-16738 9m&Mtzm>F0>i>0>ii t i>&. :<o 
^*8-CI4. IWrofciij*»«t«rojiSltJJ:tX*2<0 
20^3¥tt*ffi^7^;U^*^ -?-c7)KH(g!|^/N-.y^--^ 

5) . ^tt^M^7^^^(Oie?i:yN--y^-> ;: W^i: 

«±. ^'f-v^r'f >7^miz£*)mm2tLX^& 

$8^x{fS6tfflS2 1-2 4fl) . ^•y^-S/'li. f| 
IO-fe5S -y^7.T-«^:$iXTV^ (^?g^Ii.{±'S6 
HS81 iff) . i^:. 2ocD3*tt^ffi»[7-f;^{±. ^n' 
•y ^-^WftjiWBffi-WFTo & ) 

cmummmy < w t «, i^am®*^ 

mm^ttm&zmxftt&i.*:m2<7)m8Lb zti&m 
ztuzj >v-y>x®$&M b zitLxmwt lx $>& 

BjjhL. tp-o. ftm^imm-*&xm2<7mmm 
mmy < >v 9 [z%mmzxii-rh mnxh h . 

[0004] Sfe. 4Mft»tcBW"* fctf>Tli$:\-«tt* 

m%ty4fr?<Dmmmtvx. W5-16066 

tuz&w^szr*m^x . tm'&fiWfay * iv? b . 
v?-i;m<vwM<o&mmi^mbz&ffi^&ffimtf& 
■otz. ^b«t>&y*-xyT7>mmffim.T&$> imta 
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[0005] 

2 icomfemWWi 7 4 )V? £ s n-y+r— i?ft{z$m l , 

- 1 6 7 3 8 9#^#lC^Offi^{±. *5 5 >y 
4 )V9X'$L tfzMZ&mztmX'Z h . 

[0006] u>> l&*>'£>, 'hSisiyifiiajB^gss: 

LTli, /J^-fL ^itm-it^>m^mHz{&ax hfcco^ 
$zi>amUz<S<&-oX\^Z>. 

[0007] C<7)^^iH/i-r^«4. -te^S -y ?SS1 
[00 08] .T;fx£jW&-t&7ta6. icoffi^t 

m6i,zmmm^:mmmx'^LtzXoiz^ 

CD : x^v-^Bi, BT^|g ( h'XVW 5 H Ml T^" 

^fflii) mow&wv >hmzm^htixwzmmvs 

v&mmvm'&Mmfcy ■< iv? 1 3 a, i3bSr7x- 
^^s^u © : $ ^zz.ti^m'&mm.y 4 iv9 

13 a. 13b^^IS£0ll5t'feot.S^15 
a#«ll£i:&-pTVvt!»Bl 5 a TiaiS^ 1 1 izmWi 

zix&±wm<omi sx-m-^x . ziit>w&mM%i7 4 

fc, 3*mfflc03¥tt^lDfe7 4 )V9 1 3 acoKffiii^JRS 
1 5 OKffit iOratC S*fIffl<0?iMxfl®i£:7 4 )V? 
1 3 aT-itS»2r^JRMcOMl 5 fcfe^S^coME 

[0009] zmmmyij >h%m.fa 1 1 

fciy^gM^l 5 Wm<or7Xh#\ ^5*7^ 

ita i. vmmmm®X'com%,mi3mi.mimtiz> t 
mx'*ht%z-hirihfrL>x*hh» 

[00 10] Srfc, H6tct>v»T. 2 lttStBKl Hz 

mftzn=?&$mmm<7)%F?. 2 3iin^A>rr 



cr>mnWli%mLX$>&. 

[ooii] zzx\ mmm^m 1 9 ^^(t^s*<i»: 

?)m<0X'$>Z>. 7x-x^>H^ff^r^%&. 

ttt, ^vrgpi~s^j57jc7)^$rewt lx. 
&<vmmmtmx.bcDmzT>y'7 4 juttrntfoztiz 

£ttzmzmfcmt,zmtf-?iimnmi>$ktt. ><upu 

W&mm%i7 4 )V?X°l±. flUte'LiTaOs *tcr>m¥ a 
mwizBl8.Zti.tiMWL(DBm.WmizJ: *)WMZti&=gW 

Lfc%.fmmm&x'Z%:\<\ smt^. rv^74)v 
nm^^m-th t . z ttttm^mmizmm. lx 

±.U : gmWM*miZitXLt.ofre>X'$>&. -thb. 

mumper) x o izmArf^^&mwwi? 4 tv? 
£-£tsn.?&&x'ii. fthJimL^^t, w&mmm 

7 4fr?<Dffimm&tf?mmLx vt oztrfzeomm 
izm&m%%cr>m&x'ftfr~?fzfrt>x'fo& ( mcojt«^i 
<, mm&tti 9ii. mmmn&&mmwi7 4 iv 

[00123 LfrLKc&t>. mism^mi 9 
x-x-ii. wt±*Bf^7 4 >\/?<7)®m.w&i) i ?mm%tih 
zt\mi)Hzm]k&$:&i)K &mmcr>m<v&m££*)i& 
T^-tt^^T-fi, tt*>%wmm®.7 4 )v?<7)im.$: 

[0013] ttz. &m®m7°v>h%mwc.zm^&® 

vfc*£, ±15^^ 1 7 co«.^tt*^T-T h t v ^ 
[ 0 0 1 4 J T . #«ffl)Jgr 'J > MEIS«(c*^ 

*± K>&mzismx'% zmmz^Ltzm^mmimtti 
[0015] ^mmmyv ^hiEMaKtm^a 
o««c7)«^aT'$)-3T. *^§Ppi£iKitt-r&£ig<D 

[ooi6]^, $>mmm7°v > hwmsnzvms, 
^7^-xV'yym^L. m&m&&&mm<vmx'm 
ommcom=Hgg.x'fo~>x. nrmshx-fkizmzmz 

[00 17] 

[PSSr«^^>^i6^S] 

< 1 ) . zzx\ z?)iiimcDW?im<r>wiicr>mit,z± 
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AJRtKaiL3t^< fc fe 1 fiox/l— . MIE 

ft. 

cools] :<ot^a<o» i eomuzxtiti , *p 
at-tsfcsmr&bft. */i/-*-/m«cfc. s 

*ift. itoaaWWi, WiliMOVFi&ita^SSl 

s*ift witrrir-iK- H^tKawittJiMMRwc* 

ft. £*i6*>£fcA»4K fcWHfc-OfefcfcJRfc, &KK 
i^T'^ftidfc&ft. 

[ooi9]^t>, z\(M&¥$mc?>mi nsmzmm? 

[ o o 2 o ] **: . *>i>-*-ji'to*m<mmiwx?z 
6^&iMisOToaiaR»^J: 92»n<f£irc£ ft 

[ 0 0 2 1 ] /h£fbW2IS>:h.ft* : F«Ctt. St 

v>~uxmm-t& wm&x'S) s . cd^-^i:, £ o £ 

[0022]^. £tfrtKP§8tt3lB 1 <0JWB*S(3W 
#i.£>;h.ft. 

[00 23] (2) . iOttWW^FSKtOJ^ 
<«RrffilB*JIMW ft ttJBTCBWPfflAfcSH T ft 



fc^Mmx'&mm*M:z.tzz t zimt~?z> . 
[0024] z<?M : HBM.(vm2 nmuzxtui. mm 

[ 0 0 2 5 ] «r*5. £«« : F«ll<0»2<0«IB*HHrr 

fcw&RB o /sv tvnrc&A ifcint k x-mm- ft <o 

6*ift SffiAWI t *««*& L=5r^ ^fflT^^RS 0 JE< 

§^ftffi«i:-rft. zo&mmz. Mum^-mmnm 
mwmxm&Lxi>&\\ 

[ o o 2 6 ] § z<Dm?gimcvm2cDftwzmm 

w z.cr>z. o iz&mmzwiiffiim&ii. ^^atmias 
is (mm^&twMztL&Qm) <?>m®&#Hz&*j- 
-^fta^ftt#i.^fto-c\ «^«Ftto-«^)t6j 

±* s ^T'^ft„ 

[0027]$^:. i^^B^B 2 <^^^HJg 

f o . t Lia>a«£OKrie^fart s ^ ft fststc 

S:, • X)\s-*-)Vb-?h<r>tmmX'$>Z>„ 

•7*74 vy ■ x)v—K-)v (mzmi zmmLxmpn-t 
ft) -mm^x)v-^->v immzmmLx^z 
izit^x^mfetf-mwx', mriB^raeo 

^^ffifircO^CTif* L v \&» ft . 

[0028] ( 3 ) . ^ ^cicoatiiiom^a^3 so 

^(cifUf. ±acom-7-^M^mi^^fciV'm2 
[0 0 29] ^c0«^«cr)S3(7)%BJtcJ;iHf, ±IB 

[0030]^. i^ttiiiwitT^a^m i *s jtz/sb 

3<0»H£»Wftfe:Sfc 0 . «T3B« J F«Mfcfc LT 2J21 
tt. -eofi!J«* { HyfeBE^^I^$ii-C^ft«i^A4' 

«i^asti4^Ara^-n^^ n a pii±^i©Bt-rft«ffiT' 
[0031] zcryj:d%&]g,mzm^tzm&. z<&&m 
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coo3 2] (4) . zcommx-it. m^njgco 

[0033] -T=5:^*>, ^*«Jfir U V MS6&1£<5D*ffl 

£ST:JHRL;fcj» 1 Miami 

3&»feflliB*«jft*«-C4HS[ Lfc*2 <0S«*J it/mlB-f 
yb-^>-xS-^|llff5^#LHufeftji«ffitms£lg2W 

ISi^^co. fgy^-f >K • z.)V—fc—)V±.3.tz\t*<7) 
mmz s mi em i <om&mmWi7 -fw^7i-x 

[0034] £eo*4*)«PIfc:J:ftHr. If* 1 <05itt*ffi 

ssK<o*§ £ £ a . mum i ?>3¥ 

om4<O^T(i±IBcort < . IBi^ft^SiffiLTJ)^ 
[ o o 3 5 ] , zcom4 <n3mx*\if"y4 y H .X 

[0 0 36] (5) . i:;^t\®l-S4i7)tf^l 

mL-tz, . c cr>wnmm&3mwL7 * iv? izmh &w 
s?t -> t{±, muz y x >mm<7>mzn:®izm 



[0037] zzx\ zwrnffix-aJMcom i ~~m4co 
m?mwzwm-&mx'n=m& t txwu&mM&y < 

[0038] -T^ri?*> . 5¥14^®^7 >r /l^ $• Huieie^ 
I. Ayr) £l£Ba§tf£f^#>JEM-r&„ ^-LT, IS^S 

[0039] zcowg%mz£iiiz^ ^mmm&zmm 
izmmhh z t <,z%&i)K c nmicDmmijmx'itz 

r t, £ «otf nMiztm Lxh 4«*03t*>ic 

[0040] 

izftm&\ l z%mi*mm*%> miz i o . &&w<r>mmo 

^c7)S«-r ^>UiBj$ r ^B&-r-l> £ i: t $> . 

[0041] i . m^mmcom i ^3wibj]^ i cr> 
mi^4*&mvxmi<omfc<^m*fflm- 
[0042] i - 1 . mm^wmmm 
hmmi i (tiT, mm 1 1 tv%%?tz>zbhh 

f*I.S^iffl<50X/P-^— ;U3 1 . y^-f >H ■ x;^- 

mx*%h£?i<z, -mmm^vxhnz^-w^\ l 

iztf^X. HHc*LfcBfiBH«. mt02fcJ;Via3 

cis^TW VT%t>ti&mmmx*t:^z t zmzt 
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[0 0 44 3 z&wFFmmi. *Mm7v>hwmm. 
1 1 (ot. stRsi i th^o. ) t, zntimmi 
i tz 7 x y vmmzixtz'm i & 4 ysn 2 oaus* 

«7^^13a, 1 3bi;„ ZtlhW&Wm®.? < 
W13a, 13b taBSKrSEia 1 7 SrJgJfcr.&tfJRT' 
.I*l.^£?IoTU&&«gic7)^l 5T'fco-t. *SP1 5 
a**W«t*o-CV^T««l 5at?SttSl 1 
*VO*4SEl 5k, |5l«5ie*H&7^^^1 3aO 
Kfflfc & 1 5 <7>l*Jffik <mi£!&nt>tm 1 <^®tt«Mj£ 
7 1 3 a-C'4tSfKlSrSl 5fce;i*fctf>tf>J!fc6s 
V&ttl 9k. 

[0045] $ zcom^mi, mam 1 1 <o. 
mzMcotmi 5 ajmrsfwrtrfroiaiesiHi 71*1 

si 5{zfcbh%k*wmm.i l^ifficgis^rti 

£&JR3 1 a-C8HILjfciJ«Sr< k t> 1 I^P-*-^ 
3 1 

[0 04 6] s&jc. ;««f«u4. mmi i<vm 
mzmibtt. heww?-* 3 lcgRSft, 

T«JSLfc»3!&«3 3*fti4. Sri*. P«B{if*^t-§ 
A*. ZnmMO&BniSrOr. #3^3 3(2. BJ&8U 1 
<OOTt=»*tfc«*flffi)WMI 5 1 T-ISfiS. LT ( 0 3 
(B) #fH) . 

[ 0 0 4 7 ] $ fcfc, -Itf>mT^gt4. 1 1 

Jlcod *>c^=5r< k fc*lBtf>. ^< k 1> 1 7 

{4. w&mmmy 4 /isf*mgi^-&?zifi>cr>i&^-A 1 . a 
2. bi. B2t. ±3gm<o&»Rmt*m 5 5 reim 

~?h (02 (A) #gS) . 
[0 048] Srfc. mi 5<F>m®l 5ac7)^§{2, 

3 1<D|*1S4 9*#< LX$>&„ ifc. B15 
frfcftJR* 3 3 (c3RSS»ft < fii * W*T, 
-/U 3 1 F*|£ . ffiHsWStm 3 7 LT ** . 4 

mi5<r>nmi5&tm$mi ik«. mmm39 

[0049] i - 2 . &mm&frcomM%mw 
act, ±sz<?)&mmsLtt*tL?tiKL^xpmizmw-r 
s. Jt-*\ ^mifnrruyMSiifci u±. ffi&sfsi^ 

EtMR-CBIlfca}**. ^ItSfeO^T'ti. HCiL 

#1 1 btyjyuymmi ic&-frLmmLx%2>m 

WM*m^&. .I<DJ§-g-tf)ffii|g« 1 114, ±«fc 
[0 0 5 0] ;fr64W<0#flm£oirVCEI2*Jj:tfei 



3^#BfLTiJBfl-rS. 02 (A) {2. ^«gf 

a$#l 1 a^ffitM^il^fti (OT. 854 Sk 
i>ud) <nmJBtCi>i>. 02 (B) {4, 

jBruyMaMRi i^i*!*, cc-cii, ±.m<?wm. 

h^o) cowmmrcbz. 4*03 (Am. assist 

#i lbnmmtzjmztvkm&m mr. m2mti> 
) nwimx'hz. 03 (b) (4. zmmm 
-rvyhwmmi mm®, Trnemm® 

[005 1 ] giU^ l l lz&tf&4m<7MWm<r>o-h<r> 
STiTfcS^HLlli. 03 (B) IZvk-TXolZ, 
5MMWWFT0. Tl. T2 i: . «M»fMI5 1 

(TSCffllO«iaffl^®5 1 k tv^d ) i:T'1i«LT& 

ici-c. ?Kgpm-f-»?T0J4, msfciirvft 
tfAuzti. tmm^m-r 2 a> t>mm<v®mz%m 

SmfittiiJ^tit. =5r*5. 5WHIWFTOI4, mzm 

[0052] tti. S2fL2li. 03 (A) IZ^X 
Xh&. 4fc. ®3SL3(4, 02 (B) (C^J: o 
tz, *JiSL4{4, 02 (A) izifk-tXdiz. 

«7^Mt»Wife«»«*FAU A2. Bl. B 
2 t . tg«fiffl«f*:« 5 5 5 5 1 

i>\^0) bXffi&LXhh. 

[0053] -eLt. ^2JiL2co-f >-t— yvxm& 

HISSMi:, ^3«L3«0iEJI5 3^W4, ±i£L^ 
4 o (Cfll 1 1L 1 *3 i^4ilL 4 ^m^Stfiffl^E 
«£« 5 1 , 5 5 SfufcWWX b U / 

[oo54] tJt. msLirtox s«feffl^*a5i 

JSWcO^aHl^ttHPTO, Tl. T2t. B3«L3 
I^OiBIS5 3 k {4. ffilMKl lOJfiBWcRttfcSBBI^/U 
-*-/P4 3 (01#fiS) t=J:0«B»Ur**. 
[0055] *st. 3S2JlL2l*I<Di&igi:3l3JlL3l*l 
OffitK 5 3 k {4. ^14 *) . ilffi^ A— < 0 1 
4 3fc[S]«0^iS) fc4 0^LT$)S. 4fc. ^4S 

1. A2s Bl. B2k. ^3SL3rtc7)i2^5 3k 
14. • X)V-*->V (01«O4 1 (CffiitCT^ 

Tret) izx ofeHLtfcs. >Y ■ X)V 

—*—)Vt\i^ x;^-;H*iMSr^ST-?SaL. fro. 



(8) 



«rHPP 11-26623 



[0 0 5 6] ±gTOO«tflffl^#/i5 5i:. TSP 
McoSiftffl^*S 5 1 fctt, HI *fflv^T»BBLfcx^ 
— *— ;l^3 1 . 4jJ:t«Ha^;l^-*— 3-«6ttl/C 

[00 57] £ C0i§3\ IglJf L l|*]COjfffiffl3l 

flsJf 5 1 ti. i <oajK«^)«W"CV * d ft&ff 3 3 £ t> Jftfc 
SCOT', *MMiWf-TO. Tl, T2»jfi»fc. ffiffi 

x)v-*->u4 3tmfmm < c i % c 2W) mmM 

*4. £<*)«tftJB3WW5 ICO. gfl&mffifcL 

TiWHcUXOiB-r^^ftSIB*, &l>\ IHSlgl 1JS 

F6 l"&mi>Xt>&. 

[00 58] ±^L3tJ:3=5rffiiSa«l l<r>$m. ttb 

*>SS4«L4£. Wmm.1 1«#FA1. A2. B 
;^13a, l 3 b£yx—xy*;>mgiLX$>2>. 

[0059] y^-x-yiyymmmmi, wammfo? 

a)V? fcfflv vWHfcHO/hfifc. ara^K^nswr fc cot- 
<OTP Site L &v *3Wifc:ttffi Ui-W£JaTfc5* 

-f. 

[0060] t-f, m\£$mWL7<>V? l 3a, 13b 

jmxm*m»x\'>6. 3Efc, ^yycomn^-o^^xm 

[0 06 1] &i>, 3S14^lffii£7 4/W? 13a, 13b 
<i. ^co«jt*fficollSi<o^«tTiJiBJ-rs. 

[0062] ^y7B&Lcom7LtzW<&mm%L7 < )V? 
13a, 13bJ, UIS«U 1 CO^fflSSB^A 1 , A 

i o o 6 3 ] mm-hw. 1 fcit/^c^ttMs? ^ 

W13a, 1 3 b WNtfi. +*ffl*ft*>It*r6# 

i^jijfl®co3¥tt^iB^>f^^t-r5. z<m&. mi 

mm®.? <)v?i3h*%mmb3i;Lh„ mows 
mmte? <)v?\?> aifp'bmmwmz.Ks 3 6 mh 

zcofccofc-TS. %2(rm^LW^r7 1 3 
b«, 4»it^aaBC3&*0Hitf8 8 lMHzco&cot^S. 



a0 3 *K_ttC, 77l'5-'*A-&£T»JitUfc»£«* 
[0064 ] E»£l K0#^#:JlLl-L4c0Bc0ii 
1 lt7x-x^'»'^$iX7tSSifca:ym2co»tt 

mmmy ^^na, ?i 3b ^ix-etui, zey^mt 
cnm&tf. m i co#tt^®*7 ^^na tfe-^-r a 

I 3 b t=*oTI4j^m#«? T 2fc*ft* f *US§i*S*l 

3b«. ^yt-^yx^-EISSM^tT. fflBcO* 
iij«iaffFT0t:«*tS#i4. ZcoXolzLX. 

[0065] ijcfc^^scoM 1 5 commt ztivmm. 

I I ^cojx o ott^it fc con-c sjBj-r h . 

[0 06 6 3 ^JgMcOSl 5ti, Sglc05Hx*ai!fe7-f 
;p^l 3aCOSt«ig|5# s fcitX. HI. SS2co»tt^® 
»7<W13a, 1 3bcOJtZ^^rai 7£0m^ffi^gB 
^coMl 5co««W4fct-C{i«feg#ttco 
M^ISWffi Uu. X. |S|^^JSS?c^i 5 

mniO. 2mmm<7)--yy->l-m^y'UX&mLtiijCD 

[0067] ^JR^coSl 5i:SE^«l USrSE 
JlM-*t»*l3 9 1 tTti. #««<om 5*^x;l/- 
^-;P3 i-NSfcSfKi«vvH«T'» i^, JR^SSl 7 

££«S3<ogl 5t^i.Stco*<»iL^. ^coid=5r 

§>w zzx\ &m&ftt Lx&z-tttmmfflgmmx* 

COT. *^co^H-ecO. ^JSKcOgcO^l 5 ah 

[0068]^. fK^Wtm 1 9 COI »T»ffi . 
zcomcomiz. m l co5itt^®M7 ^/^13 ati, 

V\ UiX. ^1C05¥14^®^7 <>\s?l 3atOKH 

mizmimmt 1 9 £meu m 1 co?m4*®»7 -f /i^ 

1 3aT'^-r^.»&^SMcOMl 5teaiLTV^. 

[0069] mimum 1911 ^s^^sv^^ 

SATOSft*. i<Oj;p>ar«f4t LX. ®& 

h. z<mk<?&mt}ifck Lxmz-imzmj&zttfx* 
i>-h*>A,m(»&mx'i>$k^. ttz. &mx'%<b 
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tSWSBMfcT-fcftV*. ttz. &&mWWi7 4 >l>? 1 3 a CO 
Kffii:#JSSc7)Ml 5cortffii:OSEffl|{i:, «MStS*TJf 

^/^13 a<DH§gB*<7)«;* fc&Hi: . ^JS^OS 1 5 

. Srfc. 1 9 JittiSt? <W13a 

1 9<?>g&ffiSiSrffl;«-f U\ 

C 0 0 7 0 ] £tz . x/P-*-;k3 1 rtfc5(SW4Sfcfi5 

wkos i 5 ^ieusmk 1 1 1 cr>mmm3 9 1 txm^t 

[0071] 1 - 3 . S&m^lttBB 

is 1 <omte<mmnftfe&<vtm, mm&miz^xa 
[oo72] zr^mwm&TntmjmcmwzfT 

V71 3xSr^iLTi2H«l 5 (01 # 

Wl 9&g*LT^«McOSl 5^e^$^t, s^ic-e 
<D-»«AII»0*1 5cr>mmxK>mnz^^x±^ 

SPl 5a*^tg*3ij3 9Srg*tT. JH4»L4<7>«#: 

155 (02 (a) mm izismzti&tf. z<vm®i 

5 aH"R;:J±x/U-*-;P3 1 SrKgLT&D. 
X/U-*-;l^fc©Sfc<E^tt*m 3 7 Srjfc* LT $> -5. i 

kfr^mmijLttt:-?T^&<7>x\ zcomiwumii i 

«KH<7)mgP3 3 (01#bs) tcfi3S**irt:», «*. 

tti. mm i i»igisL lm 03 <b> 

"CBKB Lfc £ 0 £ , UH« 1 1 <DB&+*tK« LT ft 4 
VMTWX V 6 1 0?IM&rT^08gflffl*fMI 
5 l#IfajLT^4<7>-t\ ^ftteioTtf^Kfttt** 

i&LtLT^4. 

[00731 ELLBifctf) J; d =arJWSSB*^-**«W 

(om i «^>itaso»»<o«3ft<o»«»'cii, g&gmm 1 

9«gWD3 0W/m • K ^MftaM^v*- 
-^fijg±#(±. Sl<«ttMt7^^ 1 3 a'v 

7Jrr**ww*iwafco 1 2-cx'h^fc. zn 

(i, x;l— *-/U3 1 iUf»d»g|53 3£R*«r^*£ 
fcJt^ (Kv*iBflLL#H*ttT'*4. iot, *- 



[ 0 0 7 4 ] £ 1 ^'tt*®*^ 4 

W13a tc^a^^jSr 5 *>fiS*8&OSfc 

«»«4*t.-r, zcomu&jjkftx'&wii oom 

t&tr-itz. ZixizttL. f&&mmt 1 9 £R*t$rV** 
^•(±. «il»«*^2WaAL^gST1SiSm^TiS* 
SWeSSSPWI 9c0^ttt,S*ai*€,. 
[0075] »«Mt|fiC0V>"C»iWi. fi^*c0 

izmmm^^m^tz^ yir-^com^. &^,m±£m& 

ic. |glt>J;t^SI2«o^tt*®?^7'f;^ 1 3a, 13 

4 <£ a (=. fss« 1 1 <r>mm<z«im%m. k> &\, ^mmx°& 
mm35 (mimm) zmmLx^z. 
^7^/^^jR*w-ssiai 7?uzmAZti&mzni. 
-r^xyy^yv ■ xfr-rt-juzm^xmxi-. mm 

[0076] &mskcomi <5bmm.i 1 t<os 

#^J3 9 k Ltfflv^«K»«c*AK«4i'fc"f *«Wttx 
il«*54WISMMBHtt, tWaoiHaftfi**, 2 x 1 0 

[0077] £ii^o£i:*^, znmicommo&m 
co^stii, ciixt. ^i«o?aj^;fr*<-4or*^ 

3 0*T, &2C0i&m3kfttfi8 5°CX'3 Ottb^dgkft 

lust. -e-^tc^'j^A- v-rm&zfrZ^fzm^ 

ft. 'J-?$lx 1 0-»atra • c c/^fftO. 43d 
[0 0 7 8] L^t. iWJKHfcAWf, ^Sffllli 

r u > hmmu^^yy-^-mzm^fzm^mmT 

[0079] 2 . «^M«0^ 1 —m3c7)^c0®2i0 
2 - 1 . «jftOSiBJJ 

H 5 tt£ 2 <0SQt<0»»<04Mft»*»W-* BriHHf * 
4. £^m2^SSO^T'(±, Bt^O^JS?i7 lick 

comi(r>mM<?>&mbmnbLxh&* m.^x. oto 

RltliiWSftffiWBf 7 1 Cov>T4t:»i!lit4. 
[0080] Z<nj*&Mtm7 1 fc LT<7)^«?g{i, * 
cDW&*P&mzifTMn\iJL&7 1 aSr*L^^«?g-C\ * 
<7)/¥^<i(5iJi.{f 5 0—1 0 0umWgb-t&. 4^c, -e 
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4. zt>£. z<?>&mm7 1 coma. &mmco&i 5W 

mmW.7J)i>?i 3ac7)K®<7)*aJ;0^:#<-rs„ & 

tZ, ft»fJniaJ7 1 a<50i«$ (HStfJiKfrlfipfffi) 14, 

^;^13 a coll § |sj — , =g u < «^ 
/JvS<-$-4. ft(fjDXS57 1 a<4. SSlfccfctA'SS 

2co3JM4aiMjg7 ^/^13a, 13b cr>mSi\fttZ&'J? 

<wm -5 Tff A-c# s <t a cam tr * 

[0081] ^OM5»g|5«7 1 14. flitRfcOJ: 3 iz 

mm-th . mmtmi 1 if* 1 *>««w 7 3 

U fl&**»2«0jj^7 5£fcoT&«Ktf>»l 5£7) 
[0082] *20iSMfiW7 5 UCtt, W*tf , ±J* 

<om i com^commx-mmm^h Lxm^tzm^ma 
mmz^-xt uzmmmmm&izm^&zt vx 

£fz, »1*>**W7 314. *?£L<(4. m 

[0083] ^e*SP«7 1 cr)WtWmte. 3¥tt«ffl& 
7-f;^13 aOKffi{i(cov-»T{4iSKMc7)B&^:Bi: 

u -trnkmrni 5«fcov^TttAws7 i**a«hot 

[0 084] IS2<0fg*3ij7 5£3SlOig«#J7 

[0085] ifc, 1 5 i:3itt*SjS7 -f )V 

?\3 a<7)tmtcr>mimii. &mm7 1 comn-tt. si 

[0086] 2 - 2 . $>JHOt&BH 

mmm. x>v-*-)V3\i5£VMm3 3zm\^\^ 
m-sizit^ &mm<?>mni&m. ■ttch-hwmmwi.y 

4>l-?cr>mit:i&TX'%&. 

[0 0 87] &JR?g7 1 fcL-CW^^'SO^mcO 

MS£JBV\ frL miRV : m2<Dtmm7 3, 7 5t 

Lxmmmm&M3 ow/ m ■ K<osaHB*ffl^fc* 

7 1 3 a-^A^-r€.^ia»«^J 1 WSfc 0 1 8°C 

x'$>iti„ ztii±. x>v--fc-)V3 i&£z/mm&3 5 



[0088] i/S, ;«S2 ^HJf6cO^«-C'<7)«.^ttC 

■fz. 

[0089] ttz. zcom2comm^mmcom^i. £ 
4>(c, uTco%)$ki>i%e>ix&. msmmt7 ii±. ^o 

1 l±<0±«MH8*ffl**WB5 5 (H2 (A) ) tmm 

mgmM3 9Zi>^xmwtLxhz. %->x. mmu 
mi ni.mtmm#mbm^mz%~?x^&. %<ryfz 
s»e*»*r7 i<o*f9fttfJnis&7 la^iifcj: 

t^aS 2 <05¥tt^ffl*7 ^W13a, 13b CD*?^- 
htl&, f&h. iff JPXSB7 1 a*^©iR^-r 

[0090] 3 . <7mm<rmm<mm 
mz, . &ffl[&m^m'T0ib>b<?wm i mi&£v 

SI2«®tt*ffljg7 oV^Ha, 13b Ztl^tLlZft 

*hattowm.&k ! fmrt zmuz-o^xmrnth. z 

(OmWZHlz. Hi, H2fcit>'ll4$:#BgLTfi : >5r 
[0091] m : $r^^iffiS^*»o2oc7)Wtt*M^ 

d p ^Ktt . i (Tyftm&x-fi-mz tvk-umtzmsmn 

W&mmm? < )V* l 3aJgiL, flt6r«fc:4MftIil» 

t ltco-^ yv-yy^m^m&MZitLx&mmcow 
[0092] <r<oi§i§\ mmmnm 1 os^tt^ajs^ 

)V? 1 3 a^fifi^ai^Sg^^fe^HS^iDPiT-OiE 

[0093] ZfLZmmT&tziblZ^ zcr>m\xa. ft 

ns^D p t m-t&wmmft. ^muz^ m 1 <n±m 
ewm&fti 1 a(c N wm.i inmmizmthyrj 

izm, 1 cnm&mffiifo? 4 )\/? 1 3 a ssorr 4fc«x»5«B 

fAl (S2 (A) #31) SrfStts. -eLt. icoS^ 
A 1 cm 1 cOSI'tt^BjS^ ^^13 acOiHfifi-9-atJ^ 

&mmmy ^^nat ^^iki ( i <t>wrx\ ^ 0 
mi<7)ie^) (4. vmfUvY • xiv—fc-)VA\<r> 

[0094] -3k ^jSd p b^am^mmy < 
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;^13b tcomMte. <» : 02 ( B ) * *>$«&6D P 

(i^fMHrv^*2wiaitciaa) © : i^tca 

3(A) «xyp-t>-;««tic l iitLmm 

zn&j >h--ryxm&®mM <iaifciiDP*^B 

(A) . 12 (B) -e^'n.OSg®x;l/-^-;l^Mffl 
«SC2*^-LSS»S*lH2 (B)«f (B2' ) tZ 
MSE485 3t, ©: irfOSTP (B2' ) *»6IBK«1 

lco*M<9S^B2 (02 (A)#gg) djit&H^L 

[0095] zcommcv&mcottm&X'ii. p 
tw,i<?)mmmmy 4 >v? nat^ss (m 

2 0 0-3 0 0^mg^{CT'#.|.. t£o 

[ o o 9 6 ] 4 . «?gaalBi£&«)i9taffi?ffl[ 
[0097] «e*<7)MJS^rftT'«. _B£co3& 1 OHJfeO 

< y-r 4 J'T'ftS: JEM Lti'OTBfc&'+T o 

1 5 o°c-i 8 o-c(D^mi,zm^tLhr.ii!f>. wm&cotfi 
mmiz&^xmmm/mfemMamk.* oagfeut 

~> tz . Kte«S^tt3¥tt*Wife7 -f )V9 tfft *) a* ft*: 
^x;vo*£$#*$<&S«ifc*?BiLJH\ 

L<mr^x\^ti. zzx\ *ffi&w&ttzwt* 
[0098] zcomtz%%mj>mx{±. $w\ A>r^ 
■ i$v? <t yymxh-oxh&^L. *b^>*m. x- y 

[ 0 0 9 9 ] icoi 3 (^<>':7»jS£»i.;fcffi«« 1 1 



[0100] ««E»3«C«iBLfe]5f5g(^)«fi«;S«HS- 
SS t*:5Wt«lii«7 ^ £ffil§8c 1 1 i^N'yrtfi 
B-£*>-£f&, «««aji-*-*. ;ob, f«l 1 l-h 

ft («*&) Ufc<. i-jf KMUKl 

[oioi] ^wMit^raw^x-ti:. 

)V-7\,zmi LtzMWtomzJ: &ffiWM\i£X tpmzn 

[ 0 1 0 2 ] fctJ. ^^Ui^#^{iJi^c7)|US^ 

[0103] ^"J^(i\ MJm;P-*-;l/3 l fei^ 
K^3 3 £i«*fc«aH\ «^gP.P B JKS«lffl^rai 7co 

4 fr?zm^tz-ft%L3nzmt>ti~r. 3>m®myv 
y bBtfcK£ffli. ^^hrhi* 4* 

[0 104] 

fRwr**o«riE2iart&iis»^Jt*«t=sJt^*»., s*>^ 

m.<vmmtzfflft>ti. ma^-^-Mzmm^ti. m 
ftmx-ffi®. LKMtsm t zm*. & ♦ z <wz*> , m^msh 
x± itzf&*&WM&7>w.£ 0 $ ^z&\^imm.mzm i 
■rzb&xzz. Ltzv-ox. &mmmyv>hmm 

m^mx-motm.^n^-mmx'h^x. mrFB&x£.i 
■s^^t^j; *) &mzwkx% htimttLtzn^mm 
tmmx'^h. 

[010514*:. c\co\m<nm=mm.vM2<r>mRiz 

'y>mmztifzm : m&t. umsk^fmsm^jBOL-r 
&w&x'm->x^&&Bmcomt . zMtttzi^mmtz 
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shut »j y hwmmzm=F®&£ >mm 

[0 10 6] ±fc. ^cTJttlliom^S^B^HJfc 

[01 ] «^«o±icmiontfio»®.^seBjHT'* 

CH2 ] ^nsco^ i nmmco&mcowpMmx'h o , 
&m (-eoi ) -cfes. 

[03 ] m^gs^ i co^ifi^«oiiBHia-r-fc o , 
mz. §>m^rv>hWMmzsubhmim*3twt 

£0 (*cr>2) T*S. 



[05] *^f«bcoi(5 2 e&mnjmnmm?*} k> . 
mz. z co^mwco immsm £^ l fcSrHH-c* 

5. 

[06] Sra£Ki9IT4fc*>4>0"Cas. 
[«P^oSiHB] 

1 1 : %m®%&7*)>hwm 

1 3 a : m 1 c05itt*B}S7 ^ /l^ 
13b: Sg20®14*®}^7 -f/l-^ 
1 5 : AMM«0S 
15a: MtfDtt2B 
1 7 : £13 
1 9 : 

3 1 : Z.)\,—-fc—)V 

3 1a: X/l/— sfc— JH^afctftSl/O^adR 
3 3 :m>M 

3 5 : £fiH*!fc:iftWI:&«B 
3 7 : ££&f»m 

3 9 : fg**q 

4 1 :7?'fyH- X)l>-ft-/U 
TO : 2$fiTJ'|«ftWF (ftiHtffi) 
D P : 

A 1 , A2. Bl, B2: «^PgEfp^fflffi^ 

7 1 : AJSKS-PHlJSUfeJftSWUfl- 
7 1a: fffOfttfJPXgP 
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